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1

BLOOD WITHDRAWAL APPARATUS AND
METHOD OF USING SAME

FIELD OF THE INVENTION

The field of this invention relates generally to medi-
cal devices, particularly of the type utilized in with-
~drawing blood from a subject.

DESCRIPTION OF PRIOR ART

It has long been known that blood may be withdrawn
from a subject by means of a conventional needle/-
syringe arrangement whereby the needle is inserted into
the vein of the subject and the syringe is actuated in
such a manner that blood is withdrawn into the cham-
ber of the syringe. This technique is often used when an
isolated sample of the blood is needed. However, in
situations where a subject has been exposed to a greater
trauma, typically a variety of intraveneous catheters are
positioned at various venous positions throughout the
subject’s body during hospitalization. Typically such
catheters are used for connecting the subject with intra-
venous fluids that are capable of sustaining life while the
subject 1s recovering from the trauma or chronic illness
that has been experienced. |

Typically, while a subject is receiving such intrave-
nous fluids, the sampling of blood is often required.
Thus, so far as known, typically requires the insertion of
additional catheters and/or needles in other venous
locations throughout the subject’s body, a procedure
which is not only painful to the subject but also can pose
some difficulty in those patients where veins are not
readily found.

Prior art devices include such as those akin to the
“Vacutainer” brand evacuated blood collection tube as
manufactured by Becton-Dickinson of Rutherford, N.J.
The *Vacutainer” system utilized a needle-housing
assembly, wherein the needle is inserted through the
subject s epidermal layers and positioned within the
vein. A test tube is secured in a test tube housing of the
“Vacutainer” system. After the needle is positioned in
the vein of the subject and the test tube collecting the
blood sample is properly positioned within the holder, a
blood sample may thereafter be collected. After the
collection of the original sample, the test tube may be
removed from the housing. Upon removal of the test
tube, an elastomeric sheath closes an eyelet of a pene-
trating needle that is within the test tube housing of the
“Vacutainer” system. The elastomeric sheath covers
the eyelet after the test tube is removed and the eyelet
may once again be exposed for blood flow upon reinser-
tion of a new blood sample test tube into the “Vacu-
tainer’ apparatus.

So far as known, no system is currently available that
permits utilization of an intravenous fluid catheter to be
also utilized as a point of entry into the subject’s veins
for the withdrawal of blood therefrom.

SUMMARY OF THE INVENTION

The present invention relates to a new and improved
blood withdrawal apparatus and method of using same,
wherein the apparatus includes a test tube housing, test
tube penetration assembly for penetrating the test tube
that 1s adapted to be mounted with the housing, a valve
mechanism in flow communication with the penetration
assembly for regulating flow of blood to the test tube
assembly and connection members with the valve
mechanism for connecting the valve members in flow
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2

communication with the intravenous catheter posi-
tioned in the vein of the subject.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically depicts an intravenous fluid
system incorporating the blood withdrawal apparatus
of the present invention;

FIG. 2 depicts an elevational view of the blood with-
drawal apparatus of the present invention as utilized
with a portion of the intravenous fluid system:

FIG. 3 i1s an enlarged, elevational, sectional view of
the blood withdrawal apparatus of the present inven-
tion;

FIG. 3A is an enlarged, sectional view of an alterna-
tive embodiment of the connecting needle of the blood
withdrawal apparatus of the present invention:

FIG. 4 depicts a first embodiment in an elevational,

sectional view, showing the proper positioning of the

connecting needle within the intravenous catheter; and,
FIG. 5 depicts a second embodiment in an eleva-
tional, sectional view, showing the connecting needle as

properly disposed within an intravenous catheter.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention relates to a new and improved
blood withdrawal apparatus designated generally in the
drawings by the letter A, that is adapted to be used with
an intravenous fluid system S. The blood withdrawal
apparatus A 1ncludes generally a test tube housing H for
receiving a blood sample test tube T therein, a test tube
penetration means P for penetrating the blood sample
test tube T, valve means V in flow communication with
the tube penetration means P and mounted with test
tube housing H for regulating flow of blood to the test
tube penetration means P, and connection means C with
the valve means V for connecting the valve means V in
flow communication with the intravenous catheter I
positioned in the vein of the subject.

The blood withdrawal system A is adapted to be used
with an intravenous fluid system S. The intravenous
fluid system S includes generally an intravenous fluid
container 10 that is adapted to receive intravenous fluid
therein. The intravenous fluid container 10 is formed
having a fluid outlet 10a adjacent its lower end, with
the outlet 10a adapted to be in flow communication
with the intravenous fluid contained within the intrave-
nous fluid container 10. The outlet 10q is in flow com-
munication with intravenous fluid tubing 12 which
communicates with the inlet 14a of drip chamber 14.
The drip chamber 14 includes an outlet 145 at its lower
end which is i flow communication with intravenous
tubing 16. The drip chamber 14, as is known, indicates
the flow rate of intravenous fluid from the intravenous
flmid container 10 to the intravenous tubing 16 for
proper rate regulation thereof. The intravenous tubing
16 1s connected with intravenous tubing 18 by entry
device E, discussed more fully hereinbelow.

The intravenous tubing 18 is adapted to be mounted
with intravenous catheter I, with the intravenous tubmg
18 being formed having a stepped collar 182 which is
adapted to be received in the enlarged mounting por-
tion 20a of the catheter 20.of the intravenous catheter I
at its lower end 185. The catheter 20 is further formed
having an annular lip 205 adjacent its upper end, and a
reduced portion 20c below the enlarged mounting por-
tion 20aq, with a suitable flexible venous insert 20d
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formed with the lower end of the reduced portion 20c.
The flexible venous insert 20d 1s adapted to be mounted
within an opening 22 formed in the epidermal layers 24
of the subject 26, thereinto the vein 28 of the subject 26,
such that the flexible venous insert 20d may be inserted
through the opening 22 and thereinto the vein 28 of the
subject 26, as 1s known. A bore 204 (FIGS. 4,5) is
formed within the catheter 20 so that fluid may flow
through the catheter 20 between the annular lip 2056 and
the lower end 20e of the flexible venous insert 20d. As
such, intravenous fluid in intravenous fluid container 10
thus may flow from the intravenous container 10,
through intravenous tubing 12, drip chamber 14, intra-
venous tubing 16, entry device E, intravenous tubing

10

18, and intravenous catheter I thereinto the vein 28 of 15

the subject 26 for normal intravenous fluid treatments
with the intravenous fluid system S.

The blood withdrawal apparatus A is adapted to be
used with the intravenous fluid system S and mountable
therewith adjacent to the entry device E as discussed
more fully hereinbelow. The blood withdrawal appara-
tus A 1s used for collecting in a blood sample test tube T
samples of blood withdrawn through the intravenous
catheter I positioned in the vein 28 of the subject 26
having intravenous infusions when using the intrave-
nous fluid system S. The blood withdrawal apparatus A
1s adapted to use a blood sample test tube T (FIG. 2).
The blood sample test tube T includes a test tube 30 that
may be formed of glass, plastic or any other suitable
material that may be sterilized, as desired. The test tube
30 is formed having an inner wall surface 30¢ which
defines chamber 30b. A suitable enclosure 32 is mounted
adjacent open end 30c¢ of the test tube 30. The end clo-
sure 32 1s preferably formed having a neck portion 32¢
which 1s adapted to be inserted into the test tube 30 and
in sealable engagement with the inner wall surface 30a.
An enlarged mounting portion 32b is formed adjacent
the neck portion 32a at the enclosure 32 for proper
mounting of the test tube 30 with the test tube housing
A, as discussed more fully hereinbelow. It is preferred
that the chamber 306 of the test tube 30 contain a vac-
uum for proper use thereof in the system S of the pres-
ent invention. The end closure 32 is adapted to be
formed of a material that may be punctured by a needle
‘or the like, permit sealing therewith, and upon removal
thereof, reseal the opening, such as a latex or any other
suttable materials.

The blood withdrawal apparatus A includes a test
tube housing H for receiving the blood sample test tube
T therein. The test tube housing H includes housing 34
having an inner annular surface 34¢ and an inner radial
surface 34b. The inner annular surface 34¢ and inner
radial surface 344 define the test tube receiving chamber
34c formed within the housing 34. Preferably the inner
radial surface 344 is formed adjacent the closed end 344
of the housing 34, while open end 34¢ is adjacent the
radial lip 34/ formed at the upper end of the housing 34
(FIG. 3). The test tube housing H further includes a
mounting flange 36 formed adjacent to the closed end
34d of the housing 34. The mounting flange 36 is prefer-
ably formed having a bore 36a an upper shoulder 365, a
threaded portion 36c adjacent to the upper shoulder
360, a radial lip 364 adjacent to threaded portion 36c, a
threaded portion 36e, a radial surface 36/ an outer annu-
lar surface 36g, a lower shoulder 36/ formed adjacent to
outer annular surface 36g, an inner threaded portion 36;,
an inner radial surface 36j, and a penetrating needle
flange retaining surface 36k adjacent the bore 36a. Pref-
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erably, the housing 34 1s formed having a neck portion
34g formed adjacent the closed end 344 and inner radial
surface 34b, preferably centrally thereof and extending
downwardly from the closed end 344, as viewed in
FIG. 3. An end surface 34/ is formed adjacent to the
lower end of the neck portion 34g, with a suitable
threaded bore 34/ formed adjacent to the end surface
34h. Preferably, the threaded bore 34/ extends between
the inner radial surface 346 and end surface 344 and is
adapted to receive compatably formed threaded portion
36¢ of the mounting flange 36. When the mounting
flange 36 is properly positioned and mounted with the
housing 34, the threaded portion 36e¢ is in threaded
engagement with the threaded bore 34/ and the end
surface 344 engages the radial surface 36/ of the mount-
ing flange 36.

The blood withdrawal apparatus A of the present
invention further includes test tube penetration means P
within the test tube receiving chamber 34c¢ of the hous-
ing 34 of the test tube housing H. The test tube penetra-
tion means P is capable of penetrating the end closure
32 of the blood sample test tube T when the blood sam-
ple test tube T is properly positioned with the test tube
receiving chamber 34c¢ of the housing 34. The test tube
penetration means P includes a penetrating needle 38
which 1s adapted to be mounted with the mounting
flange 36. The penetrating needle 38 includes a bore
384, an outer annular surface 385, a beveled penetrating
end 38c¢ formed adjacent its upper end 38d, and a radial
mounting flange 38e formed adjacent its lower end 38,
The penetrating needle 38 is adapted to be positioned

- with the mounting flange 36 such that the outer annular
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surface of the penetrating needle 38 is snugly secured
within the bore 364 of the mounting flange 36, with the
radial mounting flange 38e of the penetrating needle 38
being compatably disposed within a similarly config-
ured penetrating needle flange retaining surface 36k of
the mounting flange 36. Alternatively, the mounting
flange 36 may be secured by molding the housing 34
around the mounting flange 36, such as by plastic mold-
ing techniques, by way of example.

The blood withdrawal apparatus A further includes
valve means V 1n flow communication with the test
tube penetrating means P. The valve means V is
mounted with the test tube housing H for regulating the
flow of blood to the test tube penetration means P from
the vein 28 of the subject 26, as discussed more fully
hereinbelow. The valve means V includes a valve hous-
ing 40 and a valve element 42. The valve housing 40 is
mountable with and beneath the closed end 34d of the
housing 34 of the test tube housing H. More particu-
larly, the valve housing 40 is preferably formed having
a bore 40q, an upper end surface 40b, and an exterior
threaded portion 40c¢ adjacent to upper end surface 405.
The valve housing 40 further includes a valve element

chamber 404 formed centrally thereof and a lower end

surface 40e¢ having threaded portion 40f adjacent
thereto, with radial lip 406 formed adjacent the
threaded portion 40f.

The valve housing 40 is adapted to receive a valve
element 42 therein. The valve element 42 is movable
between a closed position wherein blood may not flow
into the test tube penetration P and an open position
where blood may flow into the test tube penetration
means P. As shown in FIG. 3, the valve element 42 may
be formed having a bore 424, a cylindrical element 4254
adapted to be disposed within the valve element cham-
ber 40d of the valve housing 40, an end cap 42¢, and a
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S
handle 424. As such, the end cap 42c¢ properly locates

the cylindrical element 425 within the valve element
chamber 404. The handle 424 permits selective operator
movement of the valve element 42 between the open
and closed position. As best seen in FIG. 3, when the
bore 42a of valve element 42 is aligned with the bore
40a of the valve housing 40, the valve means V is in an
open position while when the bore 42¢ is misaligned
such that bores 40a, 422 do not communicate with one
another, then the valve means V is in a closed position.
It should be appreciated that the valve element 42-valve
housing 40 structure as depicted in FIG. 3 is of a “stop-
cock™ type arrangement; however, other types of valve
configurations such as ball valves, by way of example
but not by way of limitation, may alternatively be used
as the valve means V of the blood withdrawal apparatus
A of the present invention. |

The valve housing 40 of the valve means V is thread-
edly mounted with the mounting flange 36 by threaded
Interaction between the exterior threaded portion 40¢ of
valve housing 40 and inner threaded portion 36/ of
mounting flange 36. When proper threaded engagement
occurs therebetween, the upper end surface 405 engages
the inner radial surface 36/ of the mounting flange 36
and secures the penetrating needle 38 within the pene-
trating flange retaining surface 36k while engaging the
radial mounting flange 38e of the penetrating needle 38.
Alternatively, if a molding procedure as identified here-
inabove, were to be utilized, the costs of manufacture
would be reduced but the costs of replacing the pene-
trating needle 38 would increase. Thus, should it be
desired that the penetrating needle 38 be replaced, the
valve housing 40 need only be unthreaded from the
mounting flange 36, the penetrating needle 38 removed
from the bore 36a of the mounting flange and a new
penetrating needle 38 reinserted into the bore 38z of the
mounting flange 36. The radial mounting flange 38e is in
contact with the penetrating needle flange retaining
surface 36k of the mounting flange 36. The valve hous-
ing 40 thereafter is threadedly affixed with the mount-
ing flange 36. |

The valve means V of the blood withdrawal appara-
tus A further includes a connecting needle mounting
cap 44 that 1s adapted to threadedly engage the valve
means V. Preferably, the connecting needle mounting
cap 44 mcludes a bore 444, an inner radial surface 446,
an inner annular threaded surface 44¢ and an end shoul-
der 444.

The connection means C of the blood withdrawal
apparatus A of the present invention is with the valve
means V for connection with the valve means V in flow
communication with the intravenous catheter I posi-
tioned within the vein 28 of the subject 26. The connec-
tion means C includes a connecting needle 46 mount-
able with the valve means V and in flow communica-
tion with the catheter 20. Preferably, the connecting
needle 46 1s formed having a bore 464 therethrough and
a radial mounting flange 46b at its upper end 46c¢ to be
received in the connecting needle mounting cap 44.
More specifically, preferably the radial mounting flange
460 of the connecting needle 46 has an upper surface 46¢
which is adapted to engage the inner radial surface 444
of the connecting needle mounting cap 44, with the
outer annular surface 464 of the connecting needle 46
engaging the bore 444 of the connecting needle mount-
ing cap 44. Threaded action between the inner annular
threaded surface 44c of the connecting needle mounting
cap 44 and the threaded portion 40f of the valve housing

6

40 permits the connecting needle 46 to be removably
connected with the valve housing 40 when end shoul-
der 444 engages radial lip 40g and end surface 46¢ of the
radial mounting flange 465 abuts the lower end surface
40e of the valve housing 40. An alternative molding

- procedure, such as molded plastic by way of example,
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could also be employed to secure the connecting needle
46 with the valve means V. Thus, the connecting needle
46 extends through the bore 444 of the connecting nee-
dle mounting cap 44 and downwardly therefrom as
viewed in FIG. 3.

It is preferred that the connecting needle 46 be of a
blunt tip 46/ adjacent its lower end of 46g. When the
connecting needle 46 is of a blunt tip 46/ configuration,
it 1s preferred that a connecting needle 46 be formed of
a suitable high strength stainless steel. Alternatively, it
1s contemplated that the connecting needle 46 may in-
clude a beveled tip 464 (FIG. 3A) adjacent the lower
end 46g. With a beveled tip 464, the connecting needle
46 1s preferably formed of a suitable high strength plas-
tic material, as discussed more fully hereinbelow. Thus,
the connecting needle 46 may be removably mounted
with the valve means V by means of the connecting
needle mounting needle cap 44. o

The blood withdrawal apparatus A thus includes
bore 38a of penetrating needle 38, bore 40aq of valve
housing 40, bore 424 of valve element 42, and bore 464
of the connecting needle 46 that are adapted to be in
substantial axial-alignment when the valve means V is in
an open position as shown in FIG. 3. Preferably, all
such bores 38a, 40a, 424, and 46a are substantially the
same diameter.

The blood withdrawal appartus A further includes an
inner cannula 48 that is adapted to be positioned in the
axially aligned bores 384, 40a, 424, 46a for permitting
case of mnsertion of the connection means C into the
entry device E, discussed more fully hereinbelow. The
inner cannula 48 is preferably of an elongate, solid,
rod-shaped configuration having an upper end 48a and
a lower end 485. Preferably the lower end 4856 is formed
into a beveled surface 48¢ while the upper end 48¢ has
a cannula cover 50 therewith. The lower end 485 of the
inner cannula 48 may be of other suitable configurations
than the beveled surface 48¢, as desired. Preferably, the
cannula cover 50 includes an outer annular surface 50q,
an inner annular surface 506, a gripping surface 50c
formed adjacent the upper end 504 thereof and an inner
radial surface 50e formed adjacent the inner annular
surface 505, adjacent the upper end 504. Preferably, the
upper end 48z of inner cannula 48 is adapted to be af-

- fixed with the cannula cover 50 adjacent the inner radial
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surface 50e of cannula cover 50. It should be noted that
the diameter of threaded bore 34/ is larger than the
diameter of the cannula cover 50, such that the assem-
bly thereof may be affixed to the test tube housing H by
inserting the upper end 504 of the cannula cover 50
through the bore 34/ of the housing 34 with the valve
means V already affixed prior to threaded engagement
between threads 34e, 36e. An inner threaded portion 50f
is formed on the inner annular surface 505 adjacent the
lower end 50g and is adapted to threadedly engage the
threaded portion 36¢ of mounting flange 36. As such,
the inner annular surface 505 and inner radial surface
S0e define an inner chamber 50; formed within the can-
nula cover 50. Inner chamber 50;, is adapted to receive
the test tube penetration means P therein for housing
same. The inner cannula 48 is adapted to be inserted
within the aligned axial bores 384, 40a, 424, 46a prior to
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utilization of the blood withdrawal apparatus A. As
such, the cannula cover 50 is of such a dimension that
when such is threadedly secured with the mounting

flange 36 adjacent threaded portion 36¢, the inner can-
nula 48 i1s positioned within such axially aligned bores
such that the beveled surface 48¢ of the inner cannula 48

protrudes just beyond the blunt tip 46/ of the connect-
ing needle 46. Thus, the cannula cover 50 not only
houses the penetrating needle 38 of the test tube pene-
tration means P, but also insures that the beveled sur-
face 48c¢ of the inner cannula 48 is properly positioned
adjacent the blunt tip 46/ of the connecting needle 46.
Unthreading of the cannula cover 50 from the mounting
flange 36 permits the inner cannula 48 to be withdrawn
from within the aligned axial bores.

The blood withdrawal apparatus A 1s adapted to be
mounted with an entry device E, as best seen in FIG. 2.
Preferably the entry device E includes an entry housing
52 having an inlet end 52a adapted to be in flow commu-
nication with intravenous tubing 16. An outlet end 526
of entry housing 52 is adapted to be in flow communica-
tion with intravenous tubing 18 and a bulb portion 52¢ is
disposed between the inlet end 52a¢ and outlet end 524.
Preferably, the bulb portion 52¢, having an inner cham-
ber (not shown), permits flow communication between
the inlet end 52q and outlet end 526 of the entry housing
52. It 1s preferred that the bulb portion 52¢ be formed of
latex or other suitable material capable of being pene-
trated by a suitable needle, such as the beveled surface
48c of inner cannula 48 and blunt tip 46/ of connecting
needle 46, while properly maintaining a sealable rela-
tion. Alternatively, a capped hub (not shown) may be
located on or near catheter mounting portion 28aq
through which a connecting needle 46 could gain tem-
porary entry and thereafter be re-capped for maintain-
ing sterility. Thereafter, the connecting needle 46 may
be removed from the bulb portion 52¢ of the entry hous-
ing 52 and the entry opening formed by the penetration
of the connecting needle 46, thereafter be sealed by the
surrounding material of the bulb portion 52¢. Such an
entry housing 52 i1s currently commercially available
and 1s marketed by Travenol Laboratories of Deerfield,
I1l. and 1s known as a *“Flashball” device (“Flashball” is
a registered trademark of Travenol Laboratories).

As such, the beveled surface 48¢ of the inner cannula
48 adjacent the to blunt tip 46/ of the connecting needle
46 permits ease of insertion thereinto the entry housing
52 such that the beveled surface 48c and the blunt tip 46/
are within the chamber (not shown) within the bulb
portion 52c¢ of the entry housing 52. Thereafter, the
gripping surface 50c of the cannula cover 50 is rotated
to result 1n unthreading action between the cannula
cover 30 and the mounting flange 36, whereinafter the
inner cannula 48 may be withdrawn and removed from
within the aligned axial bores 46a, 40a, 42a, 38a. The
connecting needle 46 may thereafter be further passed
through the outlet end 5256 of the entry housing 52 into
the intravenous tubing 18, thereinto the intravenous
catheter I. In the event that the connecting needle 46 is
not of a blunt tip 46/, but rather a beveled tip 464 (FIG.
3A), the need for an inner cannula 48 and cannula cover
50 may be eliminated. The beveled tip 464 should be
capable of penetrating the bulb portion 52¢ of the entry
housing 52 m such a fashion that there is no disruption
to the material of the bulb portion 52¢ that would de-
stroy its sealable characteristics and/or cause a portion
of such material to become lodged within the bore 46a
of the connecting needle 46 or cause a portion of the
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8
catheter 20 to become dislodged into the vein 28 of
subject 26. A needle cover 54 is depicted 1n FIG. 3A as
protecting the connecting needle 46 and its beveled tip

46/ tfrom damage or contamination. The needle cover
54 would necessarily be removed prior to insertion of
the connecting needle 46 into the entry device D.

As best seen tn FIG. 4, the inserting of the connecting
needle 46 into the intravenous catheter I preferably
terminates at sealable engagement means, designated
generally as 56, and formed with the intravenous cathe-
ter I. As shown in FIG. 4, the sealable engagement
means 56 may include a suitable inner annular surface
20/ and an adjacent radial surface 20g that permits inser-
tton of the connecting needle 46 into the catheter 20
such that the blunt tip 46/ of the connecting needle 46
engages radial surface 20g while the outer annular sur-
face 46d of the connecting needle 46 engages the inner
annular surface 20f Thus, as shown in FIG. 4, the seal-
able engagement means 56 includes the inner annular
surface 20/ and radial surface 20g formed with the cath-
eter 20. The bore 46a of the connecting needle 46 corre-
sponds with that of the bore 20/ of the catheter 20 of the
intravenous catheter I and such bores 46a, 204 are in -
substantial axial alignment therewith. The tapered sur-
face 20 enhances ease of proper placement of the con-
necting needle 46 in the catheter 20.

Alternatively, as shown in FIG. 5, the connecting
needle 46 of the connection means C may be sealably
positioned within the bore 20/ of the catheter 20 adja-
cent sealing bore surface 207/ of the catheter 20. Sealing
bore surface 20: 1s adapted to engage the outer annular
surface 46d of the connecting needle 46 adjacent its
lower end 46g. Thus, the sealable engagement means 56
may also include the sealing bore surface 20/ formed
with the catheter 20 of the intravenous catheter 1. Thus,
the sealable engagement means 56 is formed with the
intravenous catheter I for insuring positive sealing be-
tween the connection means C and the intravenous
catheter I. As in FIG. 4, the tapered surface 20; of the
catheter 20 of FIG. 5 enhances ease of proper place-
ment of the connecting needle 46 in the catheter 20, but
1S not totally necessary in either the catheters 20 of
FIGS. 4 or §, and may alternatively be used with known
types of catheters.

In the use and operation of the blood withdrawal
apparatus A of the present invention for collecting in a
blood sample test tube T the blood withdrawn through
an intravenous catheter I positioned in a vein 28 of a
subject 26 receiving intravenous fluid with an intrave-
nous fluid system S, the blood withdrawal apparatus A
1s of the configuration shown in FIG. 3 prior to inser-
tion into the entry device E. As such, the beveled sur-
face 48c¢ of the inner cannula 48 and blunt tip 46/ of the
connecting needle 46 are inserted into the bulb portion
S2¢ of the entry housing 52. Thereafter, the gripping
surfaces S0c of the cannula cover 50 are grasped and
rotated for unthreading the cannula cover 50 from the
mounting flange 36. Upon unthreaded rotation thereof,
the inner cannula 48 may be retracted and removed
from the aligned axial bores 46a, 40aq, 424, 38a. The
valve means V 1s then moved such that it is closed
resulting in no fluid flow between and through the
bores 40a, 42a. Thereafter, the connecting needle 46
may be passed through the remainder of the bulb por-
tion 52¢ and outlet end 52b of the entry housing 52, into
Intravenous tubing 18, and thereinto intravenous cathe-
ter 1. Thereafter the connecting needle 46 of the con-
nection means C is sealably positioned in the intrave-
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nous catheter by means of the sealable engagement
means 56 so as to prevent the flow of intravenous fluid
nto the intravenous catheter and permitting the with-
drawal of blood from the vein 28 of the subject 26
through the intravenous catheter I by utilizing the
blood withdrawal apparatus A. Thus, it will be appreci-
ated by utilization of the sealable engagement means 56,
the flow of intravenous fluid from the intravenous fluid
system S 1s mnterrupted and stopped by proper sealing of
the lower end 46g of the blunt tip 46/ of the connecting
needle 46 within the catheter 20. Thereafter, a blood
sample test tube T 1S positioned about the open end 34¢
of the housing 34 and inserted into the test tube receiv-
Ing chamber 34c¢ such that the beveled penetrating end
38¢ of the penetrating needle 38 may penetrate the end
closure 32 of the test tube 30 in a sealable fashion with
the enlarged mounting portion 325 of the enclosure 32
being in proximal engagement with the inner annular
surface 34a of the housing 34. When properly posi-
tioned, the test tube 30 is mounted within the test tube
recerving chamber 34¢ such that the end closure 32 is
adjacent to the inner radial surface 344 of the closed end
34d of the housing 34. In such a position, the beveled
penetrating end 38¢ extends well into the chamber 305
within the test tube 30 which preferably contains a
vacuum. Thereafter, it is necessary that any entrained
intravenous fluid in proximity to the properly DOSI-~
tioned lower end 46g of the connecting needle 46 be
purged from the system S. Thus, a small amount of
blood, for example, one cubic centimeter (cc), be with-

drawn Including such entrained intravenous fluid, if

any. Such is withdrawn by opening the valve means V
to permit the withdrawal of such a small quantity of

blood from the vein 28 of the subject 26 by the flow of

blood from the vein 28 therethrough the blood with-
drawal apparatus A thereinto the the blood sample test
tube T. Thereafter, the valve means V must be closed
and the blood sample test tube T removed from the test
tube housing H and discarded. Thereafter, a new blood
sample test tube T must be replaced in the test tube
housing H with the test tube penetration means P pene-
trating the end enclosure 32 of the test tube 30 as before.
Thereafter, the valve means V may be reopened permit-
ting the withdrawal of blood by flow thereof from the
vein 28 therethrough the intravenous catheter I,
through the connection means C, valve means V, test
tube penetration P, thereinto the blood sample test tube
T tor collecting samples of blood of the subject 26 in the
blood sample test tube T. Thereafter, the valve means V
preferably should be closed and the blood filled blood
sample test tube T removed from the blood withdrawal
apparatus A of the present invention. Thereafter, the
‘procedure of mounting new blood sample test tubes T,
with the test tube housing H, opening the valve means
V to permit filling of the blood sample test tubes T
closing the valve means V and thereafter removing the
filled blood sample tubes from the test tube housing H
may be accomplished as many times as necessary with-
out the need of catheters or needles in addition to that
used for typical intravenous fluid systems S. Upon com-
pletion of filling all the necessary blood sample test
tubes T, the connecting needle 46 of the connection
means C 1s withdrawn from the intravenous catheter I
and entry device E (with the valve means V closed) to
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intravenous fluid into the intravenous catheter I, after
.completion of blood withdrawal activities without ad-
justment of the flow regulation.

10

In the past, it has been unacceptable to draw blood
for analysis from the same extremity receiving an intra-
venous fluid, because blood in that extremity was
thought to contain a higher concentration of intrave-
nous fluid than blood that has been mixed thoroughly
with the intravenous solution and located elsewhere in
the cardio-vascular system. Presuming that the subject
26 has a cardiac output capable of sustaining life, it has
been documented by Stewart Hamilton Method Of Car-
diac Qutput Determination that after injection of intrave-
nous fluid into a vein 28, the intravenous solution is
carried to the heart and pumped into the aorta within 15
seconds (assuming a human subject 26). This solution is
considered to be throughly mixed after it returns to the
vems 28 of the subject 26. Thus, theoretically, after
waiting 15 seconds, the blood drawn through the intra-
venous catheter I will represent blood in all other por-
tions in the venous side of the cardio-vascular system.
This should be true only after the intravenous solution
that lies just beyond the lower end of 46g of the con-
necting needle 46 and the intravenous catheter I is
cleared. It is accordingly thus recommended that the
first purging operations of the entrained intravenous
fluid, if any, be withdrawn and discarded.

Furthermore, it should be noted that blood will not
clot in the lower end 20e of the catheter 20 during the 15
second waiting period under normal circumstances. In
subjects 26 having hyper-coagulability, if a clot does
begin to form it will be drawn into the blood sample test
tube T, containing the first purged portions, which will
be discarded. On the other hand, when the connecting
needle 46 1s withdrawn from the intravenous catheter I,
the blood located at the lower end 20e of the catheter 20
will be washed into the vein 28 by the intravenous, fluid
as 1ts flow returns immediately. It should be noted that
the connecting needle 46 preferably is of the blunt tip
46/ configuration because if the angle of the bevel were
sharp enough to penetrate the bulk portion 52¢ of the
entry housing 52 without leaving an opening in it after
withdrawing the connecting needle 46, the connecting
needle 46 may be sharp enough to scratch the material
within the intravenous catheter I, resulting in a foreign
embolus in the circulatory system. Thus, to counteract
this result the connecting needle 46 is preferably blunt
and penetration of the bulk portion 52¢ of the entry
housing 52 is accomplished with the beveled surface 48¢
of the inner cannula 48. Alternatively, the inner cannula
48 could be totally eliminated if the female ends of the
ntravenous catheter I were constructed of a high den-
sity, scratch resistant plastic contatnin g a funnel portion
20/ which would enhance self sealing of the connecting
needle 46 within the intravenous catheter I, whether in
the form of FIG. 4 or FIG. 5, or if a connecting needle
as depicted in FIG. 3A were used.

Furthermore in using the blood withdrawal appara-
tus A of the present invention, it is anticipated that both
the penetrating needle 38 and connecting needle 46 will

be pre-packaged in sterile containers. Once such needles
38,46 are removed from the sterile containers, they will

be held securely by appropriate needle covers, such as
needle cover 54 in order to maintain sterility and permit
proper attachment with the blood withdrawal appara-
tus A. Alternatively, the test tube penetration means P,
valve means V and connection means C may be preas-
sembled and ready to mount onto the test tube housing
H. In either instance, everything except the test tube
housing H must be sterile. Thereafter the bowl portion
52c¢ of the entry housing 52 will be swabbed with isopro-
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pyl alcohol or iodophor in traditional fashions. The
connecting needle 46 thereafter is inserted into the bowl
portion 52¢, with the bowl portion 52¢ being properly
supported so as the pressure of insertion does not dis-
rupt the intravenous catheter’s insertion site in the vein
28 of the subject 26.

Thus, the blood withdrawal apparatus A of the pres-
ent imnvention and the method of using same provides a
new and improved apparatus and method that is de-
signed to eliminate the pain of mutiple veni-punctures
typically required for prior art blood sampling tech-
niques. The subject 26 will be spared the pain of such
multiple veni-punctures and other risks of prior art
blood sampling techniques may be diminished. Further-
more, future intravenous insertion sites will not have
been destroyed by subsequent veni-punctures required
for prior art blood withdrawal apparatus.

The foregoing disclosure and description of the in-
vention are illustrative and explanatory thereof, and
vartous changes in the size, shape and materials, as well
as in the details of the illustrated construction may be
made without departing from the spirit of the invention.

I claim:

1. A blood withdrawal apparatus adapted to be
mounted in flow communication with an intravenous
catheter for collecting in a blood sample test tube sam-
ples of blood withdrawn through the intravenous cathe-
‘ter and an entry device, the intravenous catheter posi-
tioned in a vein of a subject receiving intravenous fluid
and the entry device in flow communication with the
intravenous fluid and the intravenous catheter, compris-
ing:

a test tube housing formed having a test tube receiv-
ing chamber for receiving the blood sample test
tube therein, satd test tube housing having an open
end and a closed end;

test tube penetration means within said test tube re-
cetving chamber for penetrating the blood sample
test tube when the blood sample test tube is prop-
erly positioned with said test tube receiving cham-
ber;

valve means in flow communication with said test
tube penetration means and mounted with said test
tube housing for regulating the flow of blood to
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the subject;

a connecting needle having a bore therethrough, said
connecting needle having an upper end mounted
with said valve means and said connecting needle
formed having a blunt surface adjacent its lower
end, said connecting needle being in flow commu-
nication with said valve means:

said test tube penetration means, said valve means,
and said connecting needle are formed having
bores that are axially aligned when said valve
means is in an open position; and,

an inner cannula removably mounted substantially
within said axially aligned bores formed in said test
tube penetration means, said valve means, and said
connecting needle for permitting ease of insertion
of said connecting needle solely into the entry
device, whereupon said inner cannula is removed

for exposing said blunt surface on said lower end of

said connecting needle.
2. The blood withdrawal apparatus of claim 1,
wherein said valve means further includes:
a valve housing mounted with and beneath said
closed end of said test tube housing; and,
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a valve element mounted within said valve housing,
said valve element being movable between a closed
position wherein blood may not flow into said test
tube penetration means and an open position where
blood may flow into said test tube penetration
means.

3. The blood withdrawal apparatus of claim 1,

wherein:

the test tube housing is formed having a mounting
flange adjacent said closed end thereof, said mount-
ing flange being threadedly connected to said valve
means. |

4. The blood withdrawal apparatus of claim 3,
wherein:

saild mounting flange 1s formed having a bore and a
penetrating needle flange retaining surface adja-
cent said threaded connection within said mount-
ing flange and adjacent said valve means; and,

said test tube penetration means includes a penetra-
tion needle mounted with said bore of said mount-
ing flange and adjacent said penetrating needle
flange retaining surface formed in said mounting
flange, said penetration needle extending through
said bore in said mounting flange into said test tube
receiving chamber.

5. The blood withdrawal apparatus of claim 4,

wherein:

said penetrating needle is formed having a radial
mounting flange adjacent its lower end, said lower
end being mounted adjacent said penetrating nee-
dle flange retaining surface; and,

sald penetrating needle formed having a beveled pen-
etrating end adjacent its upper end.

6. The blood withdrawal apparatus of claim 1,

wherein:

said inner cannula is of an elongate rod-shaped con-
figuration having an upper end and a lower end,
said lower end formed into a beveled surface and
sald upper end having a cannula cover therewith,
said cannula cover cooperating with said test tube
housing for insuring the proper positioning of said
inner cannula within said axially aligned bores for
said beveled surface to protrude from said connec-
tion means at the lower end thereof as needed.

7. The blood withdrawal apparatus of claim 6,
wherein said cannula cover is formed having an inner
chamber receiving said test tube penetration means
therein for housing same.

8. The blood withdrawal apparatus of claim 6,
wherein said cannula cover is removably mounted with
said test tube housing adjacent said closed end thereof.

9. A blood withdrawal apparatus including an intra-
venous catheter for collecting samples of blood with-
drawn through the catheter, comprising:

an intravenous catheter positioned in fluid communi-
cation with the interior of the vein of a subject;

a blood sample test tube; |

a test tube housing having a test tube receiving cham-
ber for recetving said blood sample test tube
therein, said test tube housing having an open end
and a closed end; |

test tube penetration means associated with said test
tube receiving chamber for penetrating the blood
sample test tube when the blood sample test tube is
properly positioned with respect to said test tube
receiving chamber:

valve means in fluid communication with said test
tube penetration means and mounted adjacent said
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test tube housing for regulating the flow of blood

to said test tube penetration means from the vein of

the subject;
a removable connecting needle having a first and
second ends in fluid communication with said
valve means for permitting blood to flow from the
vein of the subject to said valve means:
a mounting cap associated with said valve means to
maintain said first end of the connecting needle in
operable relation thereto;
saild connecting needle having a radial mounting
flange on its first end to cooperate with said mount-
ing cap such that said connecting needle may be
removably mounted adjacent said valve means:
and,
the second end of said connecting needle and said
intravenous catheter forming a fluid tight seal to
prevent flow of intravenous fluid into the vein of
the subject.
10. The blood withdrawal apparatus of claim 9, fur-
‘ther including:
an entry device in fluid communication with the in-
travenous catheter positioned in the vein of the
subject and the intravenous fluid therein; and,

wherein said second end of the connecting needle has
a beveled portion which penetrates said entry de-
vice and forms a seal between said connecting
needle and the intravenous catheter to permit the
withdrawal of samples of blood through the cathe-
ter without the incursion of intravenous fluid.

11. A blood withdrawal apparatus in flow communi-
cation with an intravenous catheter for collecting in a
blood sample test tube samples of blood withdrawn
through the intravenous catheter and an entry device,
the intravenous catheter positioned in a vein of a subject
recelving intravenous fluid and the entry device in flow
communication with the intravenous fluid and the intra-
- venous catheter, comprising:
an intravenous catheter: L
a test tube housing formed having a test tube receiv-

ing chamber for receiving the blood sample test

tube therein, said test tube housing having an ope
end and a closed end; '

test tube penetration means with said test tube receiv-
ing chamber for penetrating the blood sample test
tube when the blood sample test tube is properly
positioned with said test tube receiving chamber:

valve means in flow communication with said test
tube penetration means and mounted with said test
tube housing for regulating the flow of blood to
said test tube penetration means from the vein of
the subject;

a connecting needle having a bore therethrough, said
connecting needle having an upper end mounted
with said valve means and said connecting needle
formed having a blunt surface adjacent to its lower
end, said connecting needle being in flow commu-
nication with said valve means;

sald test tube penetration means, said valve means and
said connecting needle are formed having bores
that are axially aligned when said valve means is in
an open position;

an inner cannula removably mounted substantially
within said axially aligned bores formed in said test
tube penetration means, said valve means, and said
connecting needle for permitting ease of insertion
of said connecting needle solely into the entry
device, whereupon said inner cannula is removed
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for exposing said blunt surface on said lower end of
said connecting needle; and

said connecting needle sealably engages the intrave-
nous catheter for insuring positive sealing between
said connecting needle and the intravenous cathe-
ter, thereby preventing flow of intravenous fluids
into the vein of the subject.

12. A method for collecting in a blood sample test
tube samples of blood withdrawn through an intrave-
nous catheter positioned in a vein of a subject receiving
intravenous fluid, comprising the steps of: |

inserting a connecting needle of a blood withdrawal
apparatus into an entry device in flow communica-
tion with an intravenous catheter:

Inserting the connecting needle through the entry
device to said intravenous catheter positioned in
the vein; and,

sealably positioning the connecting needle in said
Intravenous catheter so as to prevent the flow of
intravenous fluid into said intravenous catheter and
permit the withdrawal of blood from the vein of
the subject through said intravenous catheter by
utilizing the blood withdrawal apparatus.

13. The method of claim 12, further including the

steps of:

mounting an inner cannula substantially within
aligned bores of a penetrating means, a valve
means, and said connecting needle of the blood
withdrawal apparatus prior to said inserting into
the entry device for enhancing the ease of said
Inserting; and,

removing said inner cannula from within said aligned
bores of the blood withdrawal apparatus after said
inserting into said entry device and prior to said
insertion into the intravenous catheter.

14. The method of claim 12, further including the

steps of:

securing a blood sample test tube with a test tube
housing of the blood withdrawal apparatus;

purging any entrained intravenous fluid in said intra-
venous catheter by opening a valve assembly with
the blood withdrawal apparatus to permit the with-
drawal of a small quantity of blood from the vein of
the subject by the flow of the blood from the vein
through said intravenous catheter, through the
connecting needle thereinto the blood sample test
tube;

closing the valve assembly:;

removing the blood sample test tube from the blood
withdrawal apparatus;

placing a new blood sample test tube with the blood
withdrawal apparatus; and

reopening the valve assembly of the blood with-
drawal apparatus to permit the flow of blood from
said intravenous catheter to the blood sample test
tube for collecting samples of blood from the sub-
ject. |

15. 'The method of claim 14, further including the
steps of:

reclosing the valve assembly of the blood withdrawal

~apparatus; and,

removing the blood filled blood sample test tube from
the blood withdrawal apparatus. |

16. The method of claim 18, further includin g the step
of:

withdrawing said connecting needle from the intra-
venous catheter and the entry device after said
reclosing to permit the reintroduction of intrave-
nous fluid into said intravenous catheter after com-

pletion of blood withdrawal activities.
* ¥ ¥ 3 *x
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